The authors produced a demonstration electric vehicle, "Deep Green Research," based on a Honda Civic, in which critical electrical connections were soldered with a lead-free Sn-Cu-Ni-Ge alloy. This paper reports on the team's participation and completion in the Global Green Challenge, the world's largest solar car and eco car race, from Darwin to Adelaide, Australia that was run in late October, 2009. The successful completion of this course under the harsh conditions of the Australian outback proved the high reliability of the Sn-Cu-Ni-Ge lead-free solder joints in the control panels, cables, and connectors that had to carry the heavy current required to propel the vehicle over long distances at speeds of up to 104 km/hour. The vehicle set a new record for the longest distance travelled on a single charge by a car that satisfies relevant Australian safety regulations. This distance of 360 km was achieved using lithium-ion batteries with a total capacity of 33 kWh and resulted in an award in the category "Modified Production Class -Small Car (Electric)".
Introduction
The rapid increase in the volume of scrapped electrical and electronic equipment that is finding its way into landfill sites has prompted concern about the possibility of lead in the solders used in the assembly of this equipment leaching into the groundwater. [1] This concern has prompted the European Union to issue a directive that has effectively banned the use of lead-containing solders in such equipment placed on the market after 1st July 2006. Currently there are exemptions in the regulations for certain applications such as photovoltaic or electric vehicles where there are concerns that reliability could be jeopardised by a transition from lead-based to lead-free solders. [2] Recent announcements by the EU make it clear that these exemptions are temporary so that it is imperative that the reliability of lead-free alternatives be proven and alloys further developed for specific applications if required. At present, the most utilised group of lead-free solders is aimed at replacing Sn-37Pb solder for low-middle temperature applications, below 250°C. [3] Although the lead-rich SnPb high-temperature solders are temporarily exempted from the directives on Waste Electrical and Electronic Equipment (WEEE) and the Restriction of Hazardous Substances (RoHS), the End-of-Life Vehicle (ELV) directive will require the removal of lead in vehicles by 2013. Obviously, this will lead to an increasing demand for reliable and low cost lead-free solders for combustion engine vehicles, hybrid, and full electric vehicles. Previous research has shown that a successful lead-free solder for low-middle temperature applications can be based on the Sn-Cu system with trace additions of Ni (Sn-0.7wt%Cu-0.05wt%Ni), [4, 5] and a commercial alloy based on that discovery, (SN100C ® ) also has an addition of < 0.01 wt% Ge to further enhance its behaviour as a practical solder. Due to the above considerations it is timely to consider the application of lead-free solder alloys for use in and around the engines and electric motors of a range of vehicles. Using lead-free solder alloys in an electric vehicle participating in the world's largest solar and eco car race was considered an opportunity both to test the reliability of an existing lead-free solder and to promote its use to the general public. The authors therefore formed a team to produce a demonstration electric vehicle utilising solders based on the lead-free Sn-Cu-Ni-Ge system. This paper reports on the participation of that team in the world's largest solar car and eco car race, the Global Green Challenge, [6] from Darwin to Adelaide, Australia in late October 2009 with their demonstration vehicle.
The Concept of the "Deep Green Research"

Electric Vehicle
The concept underlying the "Deep Green Research" project was to design a car that is suitable for city driving and that has minimal impact on the environment. The approach taken was to use an existing car body that already complies with the Australian safety requirements for a passenger vehicle so that all attention could be focussed on replacing the petrol-fuelled internal combustion engine and its mechanical drive train with a batterydriven electric motor. 
Locations and Compositions of Soldered Assemblies
The main components involved in the control, motor and drive assemblies are discussed in detail below. The WaveSculptor200 is designed to be mounted under the vehicle's bonnet and is therefore water and dust proof.
All cooling is provided via a liquid cooling loop.
The soldered joints in the vehicle are listed in Table 1 
Global Green Challenge -Eco Car Racing
The Global Green Challenge, [6] of current.
Conclusions
A concept electric vehicle was created by fitting a con- 
